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IN VIVO EFFECT OF BONE-SPECIFIC EPHB4 OVEREXPRESSION IN MICE
ON SUBCHONDRAL BONE AND CARTILAGE DURING OSTEOARTHRITIS
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J-P. Pelletier1, J. Martel-Pelletier1. 1Osteoarthritis Res. Unit, Univ. of
Montreal Hosp. Res. Ctr. (CRCHUM), Notre-Dame Hosp., Montreal, QC,
Canada; 2Lab. of Cell and Tissue Biology, Sch. of Med., Keio Univ., Tokyo,
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Purpose: In humans, evidence suggests the subchondral bone to be an
active component of the osteoarthritis (OA) process. Some members of
the ephrin system, including the receptor EphB4 and its speciﬁc ligand,
ephrin-B2, were found to be involved in bone biology. Recently, our group
showed that in vitro ephrin-B2 activation of the EphB4 receptor inhibits
the resorptive activity of human OA subchondral bone osteoblasts. We
further investigated, in mice, the in vivo effect of bone-speciﬁc EphB4
overexpression on OA development.
Methods: Morphological evaluation of the mouse skeleton was
performed at postnatal day 5 (P5) with alizarin red/alcian blue staining
and, in adults, radiographically. On the OA induced knee, histology (OARSI
grading), cartilage collagen meshwork disorganization grading (sirius
red staining), and micro-computed tomography scans (microCT) were
performed on the medial compartment.
Results: Homozygous conditional type I collagen EphB4 overexpressing
mice and wild type (WT) were used. Morphometric analysis and
skeletal staining at P5 showed no obvious phenotypic difference in
bone development between EphB4 and WT mice. Although 10-week-
old WT and EphB4 mice had similar body size and bone length, EphB4
mice demonstrated increased bone density. OA was induced, using the
partial medial meniscectomy (DMM) model, in the 10-week-old mice.
Eight and 12 weeks after surgery, histology revealed that EphB4 mice
had signiﬁcantly less articular alterations than the WT in both medial
condyle and tibia at 8 (4.9±0.1 vs. 3.1±0.4, p < 0.008; 3.4±0.3 vs. 2.1±0.3,
p < 0.0009, respectively) and 12 weeks (3.4±0.3 vs. 2.4±0.30, p < 0.04;
4.5±0.3 vs. 3.3±0.4, p < 0.04) post-surgery. Evaluation of collagen ﬁbril
revealed signiﬁcantly higher levels of disorganization in the WT mice
compared with the EphB4 mice in the tibia at 8 (2.4±0.4 vs. 1.1±0.2,
p < 0.0007) and 12 weeks (2.3±0.2 vs. 1.1±0.1, p < 0.0003) post-surgery.
In addition, microCT of the medial tibia performed 12 weeks after
surgery demonstrated a decrease in sclerotic subchondral bone in EphB4
compared with WT mice.
Conclusions: This study is the ﬁrst to provide in vivo evidence that
bone-speciﬁc EphB4 receptor overexpression exerts a protective effect on
structural changes that occur in OA articular cartilage and subchondral
bone. These data also support the notion that this system could be
targeted as a speciﬁc therapeutic approach for OA.
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Purpose:Many osteoarthritis (OA) models have been developed with the
aim of characterizing the features of OA, studying its progression and
evaluating new drugs and/or original therapies. However, the individual
variations of the joint lesions and insistency along with time still
remain as critical problems in most of the current OA models. Here,
we established a novel OA model using C57BL/6 mice that is more
reproducible and amenable to therapeutic intervention by controlling
the movement of mice.
Methods: OA was induced in right knee joint of 9 week-old C57BL/6
mice by destabilizing the medial meniscus (DMM). The mice were then
placed in the big common cage (200x 260x130mm) for free movement
(Group I) or in a small customized cage (40x75x200mm) to conﬁne their
movement with an exercise of 0 m/day (no exercise, Group II), 400 m/day
(Group III), 800 m/day (Group IV) and 1200 m/day (Group V). The mice
were sacriﬁced at 2, 4, and 8 weeks after the surgery. Macroscopic and
histological evaluations with the Glasson OA scoring of cartilage lesions
were performed on the medial tibial plateaus cartilages. Then, the effect
of hyaluronic acid (HA) was evaluated between the Groups I and III by
injecting 6ml of HA (10mg/ml) directly into articular cavity right after
surgery.
Results: The Group I mice (free cage) showed an increase of OA lesion
that is gradual but highly variable along with time. The OA lesion in
Group II mice (conﬁned only) showed little variations but did not increase
signiﬁcantly with time. The OA lesions in Groups III, IV, and V mice were
getting severer with time and also showed less variation than that of
Group I mice. In particular, the Group III mice showed an OA lesion
increasing linearly along with the analysis time. In addition, The HA
injection showed time-dependent decrease in OA lesion both in the
Groups I and III, but the Group III mice were more reproducible and
linear result than the Group I.
Conclusions: The OA lesion of mice could be more reproducible and
regulated by the enforced and periodic exercise of mice in the conﬁned
cage. We speculate that our OA model of mice with controlled movement
could be a useful tool to study the OA process and efﬁcacy of OA therapy.
Fig. 1. (A) Dimensions of a single unit of conﬁne cage, in mm. Images
show the conﬁne cage (left) and the treadmill for exercising mice
(right). (B) OA scores of mice in Groups I (OA +free movement),
II (OA + conﬁne movement + no exercise), III (OA + conﬁne movement +
400m/day), IV (OA + conﬁne movement + 800m/day) and V (OA +
conﬁne movement + 1200m/day). The histopathological evaluation
was performed using the semi-quantitative OA grade scoring system.
(C) Effect of HA injection was evaluated by histological scores in
Group I (free movement) and Group III (conﬁne cage, 400m/day) with
(squares) or without (diamonds) the intra-articular injection of 6mL HA
(10mg/mL).
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Purpose: Unbiased in vivo cell tracking systems are essential to address
a plethora of biomedical research questions. However, during recent
years it has become increasingly clear that expression of any foreign
protein, and, thus, of any marker protein such as green ﬂuorescent
protein, or human placental alkaline phosphatase (ALPP) will elicit
immune-mediated rejection upon transplantation of labeled cells in
an immunocompetent recipient. We used the heat resistant enzyme
ALPP as genetic marker in the current study, because it provides superb
